High-throughput gateway bicistronic retroviral vectors for stable expression in mammalian cells: exploring the biologic effects of STAT5 overexpression.
Stable expression of cloned genes in mammalian cells has been achieved in the past by retroviral transduction using bicistronic retroviral vectors. In these vectors, the use of an Internal Ribosome Entry Site (IRES) allows simultaneous expression of a protein of interest and a fluorescence marker. However, traditional cDNA cloning in these vectors is often difficult. Here we report the construction of a high-throughput retroviral vector using the Invitrogen "Gateway" Cloning system. The Gateway recombination sequences (attR) flanking the ccdB and chloramphenicol resistance genes were incorporated at the 5' of the IRES of pMX-IRES-GFP, -CD2, or -CD4 vectors. Through recombination, these vectors can acquire cDNAs coding for genes of interest, which will result in simultaneous expression of the recombined gene and the marker protein. We constructed Gateway bicistronic vectors coding for the erythropoietin receptor (EpoR) and GFP, CD4, or CD2. Epo-dependent proliferation assays and analysis of Jak2-dependent EpoR cell-surface expression showed that these vectors were able to function indistinguishable from the original pMX-EpoR-IRES-GFP. The expression levels of the genes cloned upstream the IRES were proportional to the levels of expression of GFP, which was cloned downstream of the IRES. We used the same approach and generated Ba/F3 cells that overexpress STAT5a, STAT5b, or a constitutively active form of STAT5. Overexpression of STAT5 lead to a significant effect on the intrinsic adherence to plastic of these cells, but did not change their proliferative responses to cytokines. We discuss possible applications of the new vectors for cell signaling and expression cloning.